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s<£a«£\ ^ (i) <Dftm<Dfrm<7>mu. Rio&wz&fK < < «t 

[0 0 5 9] 

j^Lto i t a* <b > i <7)^«ins& i oom SiM#-ei±ffi#i;i6 r j±/h $ < a> 

e>f£»*£*tK< <fc«K iajSU4K#L*^J:9^«eLffiRi, R 2 <7)'(fi^P^-r 

o 

[0 0 6 0] 

-Oflig©!® 1 0 0 DRAMO'J 7l/7yaiit;fflv^ii:^iitLt 

— tetcor- 8 o°cmtmt^x.hfi^ 0 iot, ::t*iiiiiai)tHoi:it 
©fi^^or^iat L-cf&w-r&o tajs*^^^ 1 2 o©«Sl«r 
i&m&fcfflfcm* 1 1 8ofl5za^«-co«gittRioi ois~2 o^i&te 
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-tho tfz, ^muft^um^ 1 1 8 <DM.m&mt, i . 35-1. 45 <vmm 

iz-rzt&^o SJ£te#«ffi*^oM#&fc«\ iajs* f i o°cr^^> 

i: «lfi;Wte & & fr* m-f o 00 x. 8 0 r Ote^fi ^UU, 7 0t«ffi 
JftHa* 8 0 °C OSJIl<6<7> 1 . 2 5 f&K a *§£\ fijg^&li 1 . 2 5 £ * 0 D 
RAM<7)^*'j-t;K7)S)t#tti±, -l^:?as§ii. 4SJST*4 0 ftffi^J* 
t?*i, iSJgflc#}g#iSt^- 1 1 8 <DMm&&i 1 . 3 5-1. 45 OfSBlcl^-f 
tU2\ fiJS^tfcfrJgSt^ 1 2 0 <DWt%m.<nWMK X t) , j£fcL3fc?iJH]j& 1 3 2 
«#tf£Oi&Jg#&«\ iSct-ei. 2 5-1. 3 5cD$EBH&& 0 iot, DRA 

1 3 2 oj££Lffic»ibW/h£ < & y> , n*^^^ < 0 iot 

[0 0 6 1 ] 
[0 0 6 2] 
[0 0 6 3] 

^7 (a) (2, zv&mm&i o o^MiaiofiMit^^to 

[0 0 6 4] 

) («iSj»l Uv^o ) Jwj£v^tSr^-r 0 fiiatc^StcotL, SJtfjbC^ 

Tii§§«|i$c9ft^fi£:iJ?0\ ^77 (C) (KfaStfl 2 <> -9 o ) ^Ltv^ 
<5>o 777 (D) (2, DRAMW^^'J-bMMtttta O'J&^t U 7 
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[0 0 6 5] 

It^D^Htv^o (7) d <h ^ *b , DR AMW>t'J J: <9'J£ 

mt^ti^')yuyiyj.mM<Dumma<7)^yy (d) ^Ki, znm^'j? 

L/hSv>l. 2 5-1. 3 5<7)$aBlCl-&(7)^&v* 0 Z<Dtztb, &5mWLZtih 
iailMSWITl 2 OO&iftflifcoKlfl^'b, SJgl&??»tlf T 1 1 8<7)j& 
i5LflRl^SJ$HJ:^^«{i, lOTCiJtO 1. 3 5-1. 4 5 OfEIHKIfcJc 

Jfiffioft 1 0fS~ 2 OfifC^tSo -<o^Jg|n]{& 1 0 

0 <Of|^»3coiajS#14<0^7 -7 (A) Offil^ 8 0 "Cf^fiTti 1 . 2 5-1 

. 3 5mm^%2>o ttz, ovx-<D^mmm^ 8 ov-e^mmmm^s-i 

'J-b^^Si: 7 1/7 yajgUji OlfrK/hS < , lo, t&^t >; 

* § £ t & i £ § a D R AM<D 'J7l/'r/a * M»m7j 
[0 0 6 6] 

<te)vy*- KW^E'Jf^ Hi, 5e<7Mfi> i-fcfc*^ - Ol&^EIK 1 0 

[0 0 6 7] 

[0 0 6 8] 
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[H 2 <7)»^BfJ] 
1114 ~ 6 ^#BSLTClO|§BJ<7)^2 O^lOBiCov^PJfl.o 
[0 0 6 9] 

n i (vmm<v : ftm<o§kmm / & i o o -cj±, m^z^hth^—^m. (^<om. 

B. (0°C-8 0°C) -C^^^MI^^^^ipi Gl#(4, ^«^<7)^t3~4 
[0 0 7 0] 

•) «rrfi]±$*4^*^<> o°c4 ^&^mm.^&mmm<nttmm<mx% 

[0 0 7 1 ] 

-9 Uta^O t^±t-f M 1:4-5 J: •? tci"*^ae>t^ 

[0 0 7 2] 
[0 0 7 3] 

£ OH 2 <D2£fo<7>m&<05k1fc®& 1 3 8 (4, 01 OH^fi {4, #J|£<7) C 
[0 0 7 4] 

f&igEJE&l 3 8(4, 2 cot?ii«i$n^ 1 f/CMO S >f 1 4 2 

TO2t7~CMOS^>/^^ 1 6 O-cmj&ZtltitogtnJ >/*-9 \A0t 
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, ^l£0 3ffi<7M 10 4a. 10 6^.(^1 0 8 t, m%<7)4 >;*-9 1 

i o t *m>kv >rmzw.?m@i2*trmf&Lx&2>o &Tm&m^&^x 

, t7'CMO S4 y^-9*m^-7°4 t i>$fiir2> 0 Z\ZXIZ, tp&<7) 

rf yf 104al±, Hi ^--7M >vs-^ i 4 2 ^^2-9-^-f 1 6 0 

my- hTis^$ttrv^ 0 z^mm^mxte^ nandehesi o 4 a-c*tj& 

^tt^o NAND[SI£§ 1 04 ali, Hi M2AMf^M, H 1 Xti 
3im±, Hlt7M 1 4 2 0Hl#Jl£m7J^^M£tU 

TJ^T-fi, H2-t r-f 1 6 0<7)^2^tb77^i L i:«M$tiTv^ o 

[0 0 7 51 

m i 9 1 4 2 ti, mi (omm^M^m^-trnw.^, sms^n 

ta&.2 iM<D Y ?>VX9 1 4 4^1 4 60iI^^il^iJt:gSt/if 1 
>y^^E3?!l|HlK 1 5 4 h 7 ^y^^it^JlBlK 1 5 4 KgMa$*L-c 

v^r, iit7^>A-^ 1 4 2 <om lmz&tim^^m&z^pL&m i mm® 
s& 1 5 6 *Mtv>5 0 ^oh i mtem& 1 5 6 ti, hi wfimi-xib&umm. 

, h i m%mi~ Hsu, mi v-yj 9 1 4 2 on 1 m^y - k 1 5 7 1 
«^mj±^T-t<7>p H i<7>, si h 7>v^^n^j0j^i 5 4 omatK^^ffASffis 

£*iTv>£o Hi ^f^v* 1 5 0li, mi K 1 5 7 t^mmEE 

ai^towicssE^tLTv^o mffiK, m2mxm^i 6 8t±, 1 2t7^ >/* 

~9 1 6 0OH2 ft?}/- Kl 7 5 tiilff^^f^, §2 h7>y'X? 
E?!llBlftl 7 2 0iM4 , t:JfA^^ii-Ci/^e ifc, |2^ft^yn 7 0 

[0 0 7 6] 

in 4 iZTjk-rm^mx'it, m 1 M42 <t>±je i h5> 

9W.m®&l 5 4 11, aM7^1H (V D d) J®T-t*?»Sl± (Vss) a^Ha*.** 
A* (GND) t^WCi^iit^o ilPMOST14 4«-^±ti 

f±> VH)S*^tcje#$*L, h i pmo s t 1 4 4 <Djsuj(D^wmit> 

ffimi^l 4 8 ZftLXmi NMOST 1 4 6 0t^O±tii:S^$*i, 
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& 1 NMO S T 1 4 6 <D— U<D±mW*. Vss^^Ip^ £ tiX^2> 0 % 1 PM 

0 S T 1 4 4RX/m 1 NMO ST 1 4 6(i> Jrti^ftMDY- YmMZWivtS {J 
- R) 1 5 2 t*IiI$Htv^o SS^i&jftStT" 14 8li« flPMOS 

t i 4 4 <7>i&-jj<7)3E.mm'e$>z> ymutm 1 nmo s t i 4 6 onn^oi 

OST 1 4 4(0 >m«i:*m«BE (V S s) ^ £ Offlt^^^ tt^> 0 do 
m 1 1 4 2 coH 1 fcJSm^jSS^IiSI l PMO S T l 4 4 <Z> FW 

m 1 wc^t- 1 4 8Rnm 1 **^> nso <og^^. (mi&jjs- 

KittSo ) 1 5 
[0 0 7 7] 

H2+hr-r Hoii, >vs'-^ 1 4 2 1 m<vmf& t & o 

T</>&#\ i2ffiff 1 6 8 £a^N£#J£#tS§T-£ L^*t^||&&o i^i 
2 +1-7^ 1 6 0 f±> jfmSlO^^^. 2 4®<0 h 7 *? 1 6 4 1 6 

6 <7)±WLi££e?iJ«$cL^fFl2 h ^>v^^E^JHISS 1 7 2<h. i«0|2 h 
^>^X^E^iJII||E&l 7 2 ^^^^tLTV^T. ^2+)-"7M 1 6 0Oi2 

^dti7JjS-^tCil5S^#A^)||2ilM[IIg& 1 7 4 ^Iitv^ 0 -C0^2315i[ll 
K 1 7 4 fi, i2 StrL^-CJb-SfflJS^^eL* 1 ?- 1 6 8 > £ 2 * -v/f v * 

1 7 0 tfll^Jitv^o 

[0 0 7 8] 

»2-9-y>f 1 6 0<D±.T&Ltzm2 Y =7 is *J X 9WMmV& \ 7 2 it, 

(V DD ) (Vss) 3»^Jx.t^% (GND) fcOBIfc 

iH^titv^o I2PM0ST1 6 40-^±ll(i, Vdd* 1 ?- £*i 
, i2PMOST164 Wffe^r<7>±m«t±, SSit^Itiiii 1 1 6 8ZfrLX 
^2 NMO S T 1 6 6 <D\^<7)±mM^%t^^fl, Rl>\ ^2 NMO S T 1 6 6 
W-J^±Sili, VssSH^*^ 3 H2PMOST1 6 4S XfW> 2 

NMO S T 1 6 6 f±, fii-f^oy- h*E — K) 16 2 T**il& 

l^tiO^o ajR^^ffifiLSR^ 1 6 8 tie. i2PMOSTl 6 4«<7)± 
nmXhh K W >1I^2 NMO S T 1 6 6 <D\^H(D^MMXhh YV4 > 
mfe<DfBlfc&m2ti2>o ^2^rfA , y^ 1 7 0 l±, i2 PMO S T 1 6 4<DFU 
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>W,&tVs&>£ I ?-t<Dfg\\z&%iZti2>o Z<Dm2y-7J 1 6 0OH2 

^fcB^J^(i^2 PMOST 1 6 4 0KP>f>lt, I2I»1 6 8M 
|2+tA'yM7 0^^ (If? 2 tti^jy - Ytfo-f&o ) 
[0 0 7 9] 

z.<D%m®m 1 3 8 (7)fi)f^(i, m i <vmm<vmm<D5&mm i o o t mmm 

®«i$^Tv^o-r-vss= o v 0 -e^£*i-cv*& 0 

[0 0 8 0] 

A^J«-^S T i: LT^-f l^JKOte^NANDEIKl 1 0 OgS 2 A^tfHf-K 
A2j£*l£t, NANDHKl 1 0^f?(io-P^;K7)jf^-d575 s m^$tL, / 
- Kl 5 2^1 6 2{ZU-U^)\y<Dm^H^t>^>(D'X:miRV i m2 PMOST 
1 4 4^1 6 4 <T>mfflW&t^ |15^2NM0ST 1 4 6M1 6 6 OSU 
Hit 1 1: n - l/^)K^)^t^ $ & o Z\ti\z£*)^ |1SD { 12PM0S 
T 1 4 4M1 6 4# ? ^><h&*K ^o|lOT2NMOST 1 4 6^.0^1 6 
6 7t^ot 1 HI Wffl 2+^yM5 0Wl7 0 H*fflf***« $ *t 

*o nmzmi w%2 -9- -r-r 1 4 225.^1 6 oa*f>i±, 1^ 

4 1 0 4 a h u - U^OVCom^ d 2fi t &t) Z ti, 4 y>*—9 1 0 61 

/-Ki 1 2frbu-u'<fr<Dm j ^<i4tftm^itit}Zti2>o mmiz^ n 

AND0S&1 1 0<D%1 A^J^T-^n-lx^;i/<7)>ff-^^A^^tL^ 0 NAND0 
S&llOfi, Sj^W i^/wwKJ&TNl, 'fVA-^fclBitilitS©^ 
#HA^J^n/i#-^<hi£(7)M-^ (^^l/^t,n-l/^)K n-i^;i/&£>/N 
^{±J^^tL^>o «toT> i^tliNANDiKl 1 0j5^> ^^f^ 
JMDm-^rdstf&JjZtl&o N A N 1 1 0 V^)V<D\t^r d 5 7^fS 1 

RXfm2 PMO S T 1 4 4 RXfl 6 4 1 2 NMO S T 1 4 6M1 6 

6<7)fflfflnWzAJ3Zti2>o Z\titz±t)^ ilM2PMOST144Ml 
6 4 d** 7 <b & 0 > ^oi 1 2 NMO S T 1 4 6 166#t>^^ 
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•C, »lXO f »2 4r^'>^ 1 5 OM'l 7 0 K«« $ ftT^ tdJSc 
m£*L£ 0 SfcKSfcBLTn- L/cH 1 ^r-f y ^- 9 1 4 2 j&w}± 

^2-^7^ 1 6 0om^JM-^dii^wMidi2t-«t oTNANDEK 1 0 

4 a ti'W l^^^O^-f-d2*tB^i"*o N ANDHU& 10 4a 7$>£>;W 
<Dm-%d2&ltitlZfc& 1 0 1 0 8 i:ioTn-p^K 

-Y U^;Kom^m-^-d3, d 4 {cji|I^?3l£*U lOijjS — K 1 1 2 U^Ol 
om-^dtfW^ftJjZtiZo IW.K, NANDBK 1 1 0(OilAMtC 
^4 u^<)\y(Dm^- d^Xti^ftho NAND0S&1 1 Ort^ti, n-l^;K7) 

[0 0 8 1 1 

0 5{±l&«iaKl 3 8<0ftM^*^tlW&St*4o (A) ti, 

i-**3*>, mi 1 5 6 <Dm i jst/c^ 1 4 8 (D&tftmK m 2 m&mm 

1 7 4 2 S^iT- 1 6 8 i ^) v^^ifW^^to (B) (i. ffi 
iMtiu 1" 01 @3£[Ui£ 15 6 1 tTOSf^- 1 4 8 <»ffi{if^\ 0 2 

aE0jE& 1 7 4 <Dm 2 mnm^ 1 6 8 «t o *>/ks ^^m^-^mwm^^^to 

[0 0 8 2] 

*i^*feo^-eSiWL?t|fe«iHij»i o o-efi, %o&o>f 102* 

<w 1 0 4^A^j$a^jf-^(i, di©*t?*o^o m2<DmM<7)^m 

OHMHII^ 13 8 -etiH 1 14 2 RZ/m2 y n- 9 1 6 0 

tfmmffiztir^&<Dx% m 1 1 4 2 frb&jjzti&mims. 

d 11 t# 2 >v*-* 1 6 0^t>W^$tL&»2%DSm^-^di2 

W2o*SNANDiK 10 4a KA;fr$*i£o iOff dnX^d^O^ 
e^-^ ? n-l/^;w:^|,t, N AND@Ij?§ 10 4a fi/W U"<;K?Mf -5§- d 2 

[0 0 8 3] 

0<DmXW.^ 0 Ulv>/:^ i2t7^ 1 6 0 Oth^r^ d 12^^; 

✓ W p^;i/^ibo-w^;u^iS-t*o cfcoT. m^fS-^-di2^ J: l9^ig^)fle(i^ 
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nrf^4 u^outte&o m2^-y^ l 6 o d i 2 ^ =t ^nan 

DIU^ 10 4a (i'fS^-d2^tB^ U CWM^ >^tM >vs-^ 1 0 6 &Zf 1 
0 8 0m^«-^d3^CKd 4 ^^$ti^>o J:oT, t i^^TAM^St 
l^;M>A^£ft7t<bi}-£ <h. H2+>-r^>^-? 1 6 0 Otb^li d i2 

[0 0 8 41 

i^SISit-eti, ilf7M>A-^142 1 4 8 OtHtf/Cfl 

Iff 2*ff4 y^- M60 ^SJt^^tSt/L^T 1 6 8 (DmXm. J: D fc'hS 

^- ? 1 6 0 coai^iS-^-d i2»±n- P^;p^ift ^^T^ff^W V^ovt 

m 1 -9-^ 1 4 2 om^Jfit-^dntcJ: *) NANDI^ 10 4a WS^d 

2*&t}L, :©M^m>^-M0 6, 1 0 8 <Dtht}imwdsRZ/d4 

b-fht, Ml ^7*4 9 14 2 ^m^Jjf-f-dn^n- WOVizmLtiVfrM 

120^^5? L^I^fW^ l&S^JWf c fc** 0 
[0 0 8 5] 

EI 6 fi> §&JgJlH8 fij£o M# £ ^ L ^ SJS#14<0 ^77T^o 
[0 0 8 6] 

[0 0 8 7] 

iisf^tii, n 1 ^142 k x ^x^mmm^t &<ox^ a. 

mm-hK ummmmm 1 ?- 1 e 8 <Dm%m. x n < & «? . * 2 -9-y>r 
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(±, DR AM(7)^M$t4^^)^-iir^jgl^^<l:^i-^ <£ 9 ^Jt^«L*^-0}£ 
Jufil^^-r^o CtLtCj:(9 % D R AMCO^^^i-^) V 7 1/7 ^^mM^MLfz 

[0 0 8 8] 
[0 0 8 9] 

ttz^ m^^mmummm (o o c~~8o°o -eomtmmz&zi. %mmn 

* - <b ^ ? -e § & o 

[0 0 9 0] 
[0 0 9 1 ] 

»i, — jfeMfc^aHF-KJfc^-c, Jtt£tn:* ? 5~7^§v><7)-e > j&tfta^F-Oft S 
-C(i& < a*-*-&*B"e3MH"&o iWll^iJi^^c^lcii, *f>^D*i)^^ 
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[0 0 9 2] 

fr2<x-risfzit>, %M®ffi<D&jjL£2§£mmm*. ^mmmzx^x^mLx 
weu mm<Dmmw^m&ir&ij&fimhttx^z> 0 tifi i- 
1 8 5 4 6 9^mxa, ftmmi^mmm^Wit lx, t^-x®m*mn 

[0 0 9 3] 

l ^ l & ^ ^ , ^ f£> sot -c^ro £ pj^ u 8 o °c x&m tzti&mm 
K^mmm mmmm^^mmm^mxmmmKi^ti^ti^^mmm) 

Mi>-mi<z^ZtiXL£ do 
[0 0 9 4] 

-t?{i-cof^S^- h^NANDIil^-etM^tLTv^o - ^fti&tbTJlH^- 

[0 0 9 5] 

m&t~r& 0 Zfz^ Z<D%WX^ 3&^#ri s SJ£K##^rtat?-5£fc&2 3l 
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0jE&?rN ANDHJK& K«M£-T £ - t iz «fc D ift^fitJ fflltl JS8I £ ft5ef * MIJ1I J$ 
^^e^«^-r^>o fit, iOHSJiSS^SitOtti^Sr, D RAMO 'J "7 

[0 0 9 6] 
[0 0 9 7] 

^JSmS#1-^H«[H{E& (H imWi®$&t1-&o ) 2 1 2<h, Hi 3§}g|Hif& 2 
g§2 1 0^«1-^o C<7)^HIS§2 1 4I±, #SJS»!Ofli&#&* 5 M.T*3*) 

, it, *i^®niK2 1 4tfo-t& 0 tfz, &mizmfL%^f£m®& (m2 
nwtt^o ) 2 2 2 n«[pig&2 2 2<D&-t)Ltz%immmzfrn'tz>fr 

mmi§2 2 4 fc-C#f 2®8!&5cElft2 2 0 «t^»o dO^M0g&2 2 4 (i. 

^M^<7)p^#a^*x.T43ib-r, wt> m2ftm®$&2 2 a tfo-rz 0 m2 

o 

[0 0 9 8] 

&m%?t, ®|x.l;)fC:.r-e(2NAND0{&2 3 0OllMi2 A^yroT-K, -ett-T 
*i, I)WftjciK2 1 0M2 2 0 *Wm.-tZ>o NAND0S&2 3 0<7)tBMf 
l±r^-^ 2 3 2^?W 0 -e-*t£|BlR#K, ^SPth*$*L, DRAMO-t 
^"7 'J 7Vv i/x.mmzmRl2ft2>o NAND|pI^2 3 4^U^i:(i, 

2 3 2 60m^^7& ? A^$tL*o NAND|Si&2 3 4 0fjl2 A#5ST- 
fcte, m^SWiS^Htv^o NAND@K2 3 4^Mi L M^ 

1*^12 o oot>, xyzmm-f&tztfxDxtim^s rf pd^^^i 
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£o AMf SRFPD^a^ l^;K7)h£, ^M^»J&;££§g 2 0 0 (i* 
>t^l»o NAND@S§2 3 4<DtBMf 4 9 2 3 6 *U 

>/s--? 2 3 6<7)m^jf^-^\ 'J -b-> MlfN 2 4 0fc LT, H 1 2 1 

2, Sl^EIK2 1 4, %2 y £MMl§2 2 2 2 #B0f&2 2 4 Kg^S 
nTv>^> 0 ^f>W2ooAMtEN 13tU f EN2l±*lSy f *2l&«lBlK 
2 1 2M2 2 2 K/<>f T^IEVdd^A* LT^*o 
[0 0 9 9] 

[0 10 0] 

$ l^tgHIi^2 1 2 fcfc, %SWL<0 4 2 5 0 rp&L<D3 jgO^ 

104, 10 61^10 8^ $:&<D4 ? 1 1 0 a <h £Jl|I^'; > ^tKHjfC 

>/^-?-C&&NAND[IIJ& 1 10aM 2 5 0 fcOWKSMfcL-Ci^ 

£ 0 -<7>2o<7M >/s:-^ 2 4 2M2 4 4ii. ^ y 7 r 0i£& £ LtlULtv^ 

7m) , *)>r§km®&£LxW}ft-tz<D-c tm±, &mxii%^ 0 

[0101] 

l#§*glIIS&2 1 2 iftU£&m'tZ>t:«>K, '&&<D4 V>*-9 110a 

f±, hi, »2xy r iS3A*3i : f-*^rx.*NANDiaK-eflirit$tLrv^ 0 ii 

A^vfarf-f^ m&LVJ W*-* 1 0 8 Offl^STf-KftSS 3*1/0**0 NANDEJ 
Kl 10aOi2AMW m^ffEN 1 ri*A2J$*U §3AM? 
KJ±, , J-t7hifN 2 4 0M$tLSo ft EN1 tLT^/f l/^KOff 

&\j3Ztix^& z.<Dvm-cmi§&mm&2 1 2iu>otic^oti^ 

o 'J -t N 2 4 0 t Lt^^ P^iWif^A^^ W i:, 

2 1 2^'j -try h £tt-2> 0 
[0102] 

®WL<r>4 y^- 9 2 5 o *±, ia 4 L-rsiw ufc, §g 2 (Dmmmm^m 
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ltrCMOS^f y^-9 1 4 2 tH^OlSlKfil^t^o-Cv^o -f £ 
c9#)|£c7M ^ 2 5 0 (i. 2 i@<7> h7>^^l 1 4 Rtf 1 

1 6^±«a£K*il[2?iJt3g|^L^*l h^>v ? X^it^JIII^2 4 7 CO^l 
h 9 >i?X?WMmV&2 4 7iwgf^$*LTV»T, ^ 2 5 O^OtUMfC 

iI3££-^;L£lF§ 1 m&$&2 4 9 t *Mtv^ c doff* 1 S5£@j&2 4 9 H\ 
H 1 SSJft&Tfc LTOfijg^tStn:^ 118t il^rtA'y^i 2 2htl 

[0 10 3] 

MO^f>^-^ 2 5 0«^it, lltT'CMOS'f^-^ 
14 20ii^It^lDlS(l^±, ^<7)a"9-e^)^o f 1PM0ST1 1 4 (i|WJ 
1 4 4 KttJSU H 1 NMO S T 1 1 6 ti, PI146 K*tJE&U il h7 
9 m\\m& 2 4 7 tt, III 1 5 4 tC^tS U £S 1 118li, m 1 4 8 K*t 

JfcU ll+t^y^ 1 2 2t±, |WJ l 5 0K*fr£U f£ 1 ilSi[IIB& 2 4 9 (±, II 
1 5 6 KJtJfcU 1 itijjS- K2 5 7 f±, |5j 1 5 7 KttJ&LTV**,, 

T> ^cO^O-f >/s-^ 2 5 0 <7)HIi^|#^^.y f 8(if^t;ov^T(i, HUtc^-fll 
lt7XMOS^/vs-^ 1 4 2 fcra>|$-e£>&£>-(N ^lio^tii, l^lffl 

[0 10 4] 

-Y 1 0 8<Dmtim^4 y^-9 2 4 6^£tt^£*i, 2 4 

6 (Dmjim-^&^Mm-^o s c 1 t L-tm#£^ 2 4 6 t&jgtzti 

tz4 9 2 4 8 £ J; o THIffO SCU ttR(g L^KtelHlffO S C 

1 b^ffi^jSti&o NANDHIU&l 1 0 a(7)i2A*STi:ii, MEN 1 £ L 
TttfcVDDflrf-J^Al&SfU &0^3 A^i^ii, 'J^7 Hf "^N 2 4 0 ^ A 

[0 10 5] 

i<7)|| l§&ig@S§2 1 2"Ct±, SJS^tS^^-1 1 8 la^EIK 

2 4 9 t:ioTtb^t^Hmi?5Wt^o fiifli, l 

T-l 1 8WflS^I < |§igJ§]J$(ift< 
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[0 10 6] 

S&El<7)15!|-e*^o 
[0 10 7] 

m 9 tc^i"^ 2 %M®ffi 2 2 2 £ El 8 <om 1 #§3SHI]£ 212i <7)@j&f#/£<7)ja 
^t±, #1 2 S2£H|j& 2 5 3 fc, ^2^*^-^ LT^S^^ffilJL^T-l 2 0 ^ 

[0 10 8] 

EI 9 ^1-ffl2f§}g|I]S§2 2 2 ZmJ&-tZ>tm<Vj 2 5 2 f±. 

El 4 ^#BSXTl^0j!L^^2<O^M^f^^^2-ftrCMOS^ 1 6 0 

tl^f<7)i»^^oti^ 0 -<7>#J$:<7M 2 5 2 0fM^fi:, fit 

2t7XMOS^f>vs-^ i 6 0<Dmf&^mt<Dttfcmi%te, ^M'O'C^^o 
i2PMOSTl 1 4li> [bJ 1 6 4 lC*tl£U H2NM0 S T 1 1 6 it, 1 6 
6 U W>2 Y^yVT,* e^J01^ 2 5 1 fi, |WJ 1 7 2 CW£L, ffl 2 JJtf/C 

SIT- 1 2 0 (i. Is] 1 6 8 K*N£U t£2 *^/*v* i 2 2 li, |5] 1 7 0 K*J-j£L 
, ^2«[U1^2 5 3 fi, 1 7 4 lC*j-fi>U S^f 2^/- K2 7 5li, |b] 

1 7 5 ^JtfcLTv^o fct, *fl|£<7M ? 2 5 2 RZfM 2 2 2 

2 O-e-tL-^tLOiaKfllJfiXt^Klftt-ov^-r*!. EI4 C^f|2t7"CM0 S 4 y 
^-^16 0, SWO^f 2 5 2 <7)ft/55c^5?f£i^>7tE18 \~^-$W> 1 
f§Jg[I]j&2 1 2 h|pl}i-e&-2>?)-C, c7)f|S5M;ov>Tfi, -€-O|£*B&fft0S£^ 

[0 10 9] 

EI 9 tc^1-^2HS[llgSiri3v^-C(±, S««Mfet*^l 2 0 <«£Llfi7^(i 
tJ-^-e^&o-c, ®&<D4 2 5 2 <7)tb7a&SJ^ <£ otlgW, t3 

«-5gT**« ioT, i2HI@K2 2 2 0tiJMf t=fc^HIitOSC 

[0 110] 

eii o 3 o^iofioi i^aiiift2 1 4o#jRm^-r®g&ia-ci&* 

o iOl 1 ^jlHlfi&2 1 4 t?ti, 2 5W1IIIB&2 5 6 HlllLti^o 
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xm^2 5 4 (i, z<Dmi ftm®$&2 1 4 <Dftmmm<Dm&&-?:&2>o &2% 

mm&2 5 60tB^J^#^, ^c7)£i-X[Hi£2 5 4 ^^co^F 0 - F 7 (ft^ 
LtFxt^to ) t^ft^tUtlxU ^-com^*NANDIH5&^^NOR(pIS& 

-c-s^-r^)- tt\ #jajg8! fcifctu iotti^«2 1 4^, snags 
tifcusHsa^^M-^o s c a i b^th^^n^o 

[0 111] 

wt\ mi oc^t ^\^mm^<o-m^mm\\\^^m-mm^r^ 0 

[0 112] 

^il^@»2 1 4(i, S^{:RCL^-C*50SC UOSClb 
fc^AlfrSti&A^SS^i:. U-fcy hifN2 4 OT&^^Sft&A^SJH 1 ^*. 

9HSSf*oH^»!o|&t6#-^0 S C A 1 b iltitl1rZ> titfjs&ttM 
itv>5 c £2 5^[Ui&2 5 6(i, -e-ti-rti, E*sM#(;*^A^jS^A^$ 
*l£ 2 ooA^J^T-C L K WC LKbt, 

io^o 8mo2frmm$&2 5 6 *±. ^^^f>i^s-en:^j^^^c$^Tv^ 

o %0&tf> 2 ^EIK 2 5 6 (7)A^J^T-C L K&tfC L K b ^rfi^tim^rO 

sciMoscib^^tiio M^m^a&T-QS^QbJi, -en-etu^ 

^OA^JiroT-C L KX^C L K b £«jgS$*vrv>* 0 
[0 1 13] 

&2ftmm$&2 5 6 im-r^wmm^2 5 8 a - 2 5 8 h^tt 

<btLTv^ 0 &®mm$&2 5 8 a- 2 5 8 h(i, #J&1-*$WSII||&2 5 6 <7>miJ 
m^QRVQb tm&Ztifz, 2o<7)A^QMQb^ t^-X|Uj^2 5 
4^e^jl^^P^i-^^^Oi^M^Fx^A^$tL^A^JyroT-F 1 o 
om2;JShPt ££rX.T^S 0 -OilSjf^-F X {i> &®m®9&2 5 8 a - 2 5 8 
h ^M^L^^tOjf-^Fo~F7^^^oTV^ 0 i/^ HlOttt, ti-X@ 

, ttJE&Lfc£J&II||fr2 5 8 a~2 5 8 hi: > Zti*?*iX1lZ*iZ> t^- 
X@j^2 5 4 £#12J#IIIIE&2 58a~258h trtWJK&^SJLT^&o &ty 
&EIB&2 58a~258h(i, mfRMmS ^Fxtfrmmffi 2 5 6 0ffiMfQ 
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Wmm&i 2 5 8 at 2 5 8 b, 258c£258d, 258e<!:258f, RXf 
2 5 8 g £ 2 5 8 hOffi^T-Ji, Zix^ii. N A N D BUSS 2 6 0, 2 6 2 , 2 
6 4RZ/2 6 6(7)2o^)AM : f ^m^tiX^^o M>k<V 2 OON AN 
2 6 0 ^ 2 6 2 , SO* 2 6 4 ^ 2 6 6 co^-th^TO, -etl-Tft, NOR0S&2 
6 81^2 7 0 O 2 oOA^J:i«$*itv>-5e - ft «b N O R ®J& 2 6 8S 
^2 7 Ocodtl^^T-fi. -ett^tl, N AN D0K 2 7 2 O 2 ooA^S^Ugi 

[0 114] 

NAND0H2 7 2 com^I^(±> l&fcKfli^lUcgMSS *Lfc>f 276 
, 2 7 8, 2 8 01^2 8 2 ^gt, If O S C A 1 b^tBtl^n^Sif CtS 
£*l&<?:^, NANDHIi^2 7 4 CO— ^c^At/^T-^^M^tL-Cv^o NAN 
D0S&2 7 4 coltii^OA^^T-^ti, »; -fe y M!f N 2 4 0^A*$*ii«t9 K 

[0 115] 

NANDIU1&2 7 4 0ffiM?-li, M&fcfci^JKgMaS titz-f 9 2 8 4 

1^2 8 6 £*it, &9tnm&<ov*v hwt^Ritzjtmiizmmznx^&o 

[0 116] 

lIL^^f>^-^ 2 7 6, 278, 280, 282, 2 8 4 25.^2 8 6 f±, 
7Tm&X~$>t), mt±m±mW:irtilf&^ 0 N A N D PUSS 2 7 4 l± 'J -b 7 
MfN 2 4 0 £A^1-&£<^i£g£*t, iO'J-b7 MfN 2 4 0 K<fc ^55* 
MUUS&2 1 4^<j-tr y h £;}x£ 0 
[0 117] 

eii 1 1±, ii^iniK2 i 4 ^^ms&c-tt^^^-rioissiii'e^^o 

[0 1 18] 

iOM@H25 8a-2 5 8 hl±, R— <7)H]{&l?|j&£ Mtv^ CDT~, 
<7)M@lf&2 5 8 t ttlit^o Z<7)%J&m&2 5 8 PMOST2 9 2 

INMOST 2 9 4^3k?!lK^£*L, Rii:PMOST 2 9 6 INMOST 2 
9 Stf&MlZ&ffi2tiX\<*2>o PMOST 2 9 2MNMOST 2 9 8^- h 
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mSti, AJlUmTFRlFJ 2 9 OOA^JJflfT-^itjltc^^nTu^o 

NMOST 2 9 4StfPMOST 2 9 6 0^*- hm^(i. -4 2 9 OWtB 

■^m^^m^Wi^nx^^o PMOST 2 9 2$.^NMOST2 9 4WJ 
^^ti/ci«v«{±, M^HI1^2 5 S^tB^JJroT-OUT (1"&;b*>^M£ (/ 
- K) 2 9 9) A^froT-Q b t<Df^\zWi^^X^h 0 PMOST 2 9 6X 
CKNMOS T 2 9 %<oWm*KZfttz&m.mz, ffiM+OUTi:, A^T 

[0 119] 

£*i& 0 5 4 ^e>0«-^-Fo~F7ti, #^I!ftEIK2 5 8 a ~ 2 5 

8 hT'^fco*HIri ? A;fr£*L& 0 #iJxJi\ {f^F 0 tiM&IIIi&2 5 8 aC, im^ 
F 1 (±^U}^[hII§2 5 8 b ictJUM^A^^ti^o <fcoT> a -X0g& 2 5 4 <7>jf 
-^•Fo~F 7 lC «t ot\ i0^jiHI]^2 1 4<DfrmmM&ik7zZtl2>o 
[0 12 0] 

El 1 2 li#2^Si»2.2 4<0— #ja^«r^-ria^ia"e**o 

[0121] 

iO*2*aiK2 2 4 2^0K2 5 6 ^6oIif^;a:J;^ 2 

HSIEM^tw*&|&S^O S C 2 S C 2 b O 2 o^Sfi 'J-t-;f 

lffN2 4 Ol^AMTt 51v>HR(ERI#H* < &f&S^0SCA 221^0 
S C A 2 b %mt)1-2> 2 o<7)ffi#^T-£*x.T^& 0 2 ^j§H|jE&2 2 

4tU 6 00 2^0^2 5 6^ il^HK2 1 4 0*^fcRit:U, 
EyiJfcSM£$*LTl/>&o ffc, »2$3*SIhII&2 2 4 0 2^JSIhIK2 5 6 <D®&M 

mi, mifrm®&2 1 402^01^2 5 6 tra— oim&«jsfcfco-cv*ao 

Cl<7>fjl2 5MI[IIj&2 2 V-fey Hf^-N 2 4 omW-tv hA^^li, 

288 # 2 55-^01^2 5 60'j-b7 h SSH^-R K*iIKgM££ 

*LTV>4, *2^1K2 2 4<D%)&<D2frm®&2 5 6 
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CLKb(±, ttirtiAtlMJ-O S C 2^0 S C 2 b \zWik^fiX^X, mk 
<D 2 ftmmi& 2 5 6 <Dlht)^lrQRrfQ b (i. ^ti^tLtb^T-O S C A 2 W 
OSCA2 bCM$tltV^ 0 fit, tulS<7)2^jiIlpll^O|±i^^Q^^Q 
bfi, Ztifti^ ^:|S:c0A^^T-CLKS.^CLKb{C^^$^Tv^ o 
[0 12 2] 

%2mm^2 2 2frhltit)£tifz5£Wim j ^OSC 2 4oJ:^OSC 2 b^2 
5^MllnIi&2 2 4 i:A^?ti^^ ^- 2 2 5 6 \z£ o T 2 f&^"C*tb* £ 

*i 6o<7)2^H]S&^*lli3 LT6 4^^tt^ 0 fjl 2 2 2 4 W 

m^lff-^<h Lt^Sllf0SCA2l^0SCA2 b (±, A^ig^O S C 
2^.D f OSC2b<7)64 l^jHM C^^.o ^2 2 2 4 (±, 'J -t 7 F N 2 4 

O^ioT'J-fc -y h £;fL&o 
[0 12 3] 

bii 3 az(Dmmmmi^mm2 o ooitm^co^si-e-^^o 

[0 12 4] 

mfirz>%km.m&2 1 2, i§«^^s«^^#L^v^^isij^2 2 2, 5^0 

i&2 1 4&U f 53^[Ili&2 2 4 \z \) -fc h jf-^-N 2 4 0^A?j£*l£ o d i a ~ d 4a 
(i, )liJcmg|l]S&2 1 2 <7)3i3£@i&2 4 9, 1 0 1 0 6RXfl 0 

8 (Dititim^X^^o N 2 3 8(±, 2 ^(D MM fern® S&^&WiZtif-z'N AN Dm 
3§ 2 3 0 (D&jjm^&m-fo O S C 1 2 1 2 cotti^f -S|\ OSC2l± 

3&«0{&2 2 2 (D^it^rXhho OSCA 1 b f± 53*11 2 1 4 ^m^J'ff 
O S C A 2 b (±^jlHJSS 2 2 4 (7)m^-e#)^ 0 OSCAl 2(i, NANDHS&2 
3 0<DlitfjZ4 yj*—9 2 3 2--A^L^-r 2 3 2 <D\^l3m^Xhh 0 

N2 4 OliftSRFPDiOSCA 1 2 i) t A~t) £ tL^i N AND H0S& 2 3 4 Oft 

jjm^ZJ 2 3 6"eR*£$^w*fli-f-T?, y-fc* Mf-tt Ltffl^t 

[0 12 5] 

i^Kjm^lH-efi, SSift^ftfc-CiMiK^gL^ 1 1 8 £J|.x.fcS&«IIII&0 
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[0 12 6] 

BlitiT'ff SRFPD^>^ m^dia, d3 a 7& s 'W 

fr. -fS-^d2a^ d4 a y6 ? n — V^;WC&-5> 0 -f- Lt^ 1 ^r-v^v? 12 2 vyHMff 
f&*K$m£*tn-l^;WC&£,L t^J: 0, d2a^ daa&tf d 4a OffTO 

[0 12 7] 

f i7& ? iO*l|&«EIK2 1 2^i|)(lj(:i5, ro*«®»i7&*Mig1S-^OS 
C 1 t LTi 1 5j\HH[HS& 2 1 4KA;fc$*i*o 015WMSS2 1 4 (±9^1"^ 

o-e, «Jti^fb tosi^^^^'^^^ ) 9^^Bt^ 1 2(1"^*^^°- ^^Mf-^- 

tmti. f iO 9 fifoam f dti^O S C A 1 b lltH^Jt 4o iO013i:^t 
#2%&mj%2 2 2<7)tb^jS-^-OSC 2 (i, fffOSC 1^7. 3 IS 
$2^0)^2 2 4i:iot6 45-JS$tiTV^<7)t\ [HI 
3 K^LfcfEH-Cli, O S C A 2 b (±/W WOWi Jg&^ftLT^&^o 
i^tfO S C A 1 b <tOSCA2 b^H^^^N ^ >7tn-l//< 
;WC&o/^<7Mi-^C X oT. «^-N 2 3 8^tb^$tL^O'e\ dOlf-^N2 3 
8(±, fi^ij t 2 d^ v ^ l"<fr<£>1S J ^t%2> 0 -OjS-^-N 2 3 8 ^^f^tB^-r-S 

ioTftO S C A 1 2 dOjf-^-O S C A 1 2 Mf-^S RFPDC 

iottfN2 4 O^m^J^tL, 'J -b y Mf-^i: LTfflu^tt^> 0 
[0 12 8] 

f&s-eti, mimmi^m2 1 o^^^aiMtoscAi b^m^is^^ 

. m 2 Mfflfcfcm 2 2 0 ^^Offi^j-fH^-O S C A 2 b<Dltit)fflm£ Jl< 

^2 jgS!^lllg&2 2 0^)tBMfOSCA2 bCiot, N 2 3 8 <7>J! 
ioT, ^2 0^Ji(7)^tgi:[sItt^^Stllig^<7)M#^4^o 
[0 12 9] 
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§km®&zm&&mr- v m 3 (Dnm^frnxizN and ®&) ^gM£i-*<> 

[0 13 0] 
[0131] 

±io^m<7)iitii, cMos^f^-^ii, w&wEa^fc**Mffia» 

T-tOWK, PMOS h 7>yX^MM0S h 7>yX^^^tf h 

tmmw, m&mmztix\s^M^^X7FLfzo L^t&^<b, ioni 
tone, iifc^ttws^ti^i&w^igK^^tisR^^LTftjR^nr^ 
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[0132] 

1"£o HI 4. 15, 18, 19, 2 0M2 1 4", #f»J&)£53^-^7i> 

[0 13 3] 
[0 13 4] 

mi Awrni 5t±, » i o«jtxesiwia-e, ¥*##m*ii]& *i 

[0 13 5] 

gii 4 (a) (±, ^immm^m3 o o_t^, 3 1 4<Dfm&i%/^ 

[0136] 

3 1 4 li, I1IWI3 0 0 KJ£jgt$*Lfc;*;i/-*-;l/3 0 2 
K^j£$*LfcHE«Ul 3 0 4 <h, BEtfUf 3 0 4 KftLfcfc 1 JfWttSIII-h^ifi^ 
ii^tli 3 0 6 ^itt^o -TOBfri&S 3 0 4 tmWM 3 0 6 tCJ:^ 
h P-vV- K (TSB««) 3 0 8 WLtv^, It«3 0 6^iHTO 
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0 Z\(7)Xd K LT + tA'y^ 3 1 4 (i, ^ h U-yV -K3 0 8, *^v*#fe 
i!3 1 OM-b^^l/- h 3 1 2 ICJ: lJfltJS$n-rv>*o 

[0 13 7] 

2 Jf fflftifSlg L * v> «£ 9 13 , y > K- zf<Dm4tm<o±lz BPSG ( ** n y 
[0 13 8] 

M$LLfzm2mr$m%m3 l ^lilfCMP (Chemical Mechanical Poli 

sh I <b^W««WW«) J&Wtx-vf-'iy ?\zX.^X^-mt-fZ> (014 (B) 

) o 

[0 13 9] 

^\z, y y V-7°<D#V v"J n>13 1 8 Wilt C VDSi: «t 5 
0-4 0 0 nmt'Mt^ (EI 1 4 (C) ) 0 :^*''Jy'j3>l3 1 8£*tL 
T, 00*. If, B F 2 ^^^^^'- 20keV~80keV, K-Xf 1E13- 

1 E 1 4 cm-2tMt>ftAt^o 

[0 14 0] 

p (ijy) *x^K-20keV~80keV, K-Xf 1 E 1 3 ~~ 5 E 1 4 
[0141] 

&£l<7)* h >; y • xyf «t 0 ^fcfi 1 9 (El 1 5 (A) ) 0 - 
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[0142] 

<?-tf>^ H3^r B mifM3 2 0 ^«-T^o I3if«ll3 2 0li, §21 
F B mWt(5]«H N BPSGi«t^o 'f'Jy'J3>13 1 8^0^»0 

^^->7±a^p (•;>) mm&iz^ j y Y-7<omtm$Lw*m.iKm*c vd 

[0143] 

^j£Lfc&3«Kli|ftai»S3 2 0O7--^I^ 7 5 0°C- 9 5 Ott 1 05^ 

^«b6 o^istfd Glum, 1 5^e>3 o^ejg^ai-cjbio ) 0 

, CMPi^i±i7f^'7 fKX-oX^&itZft 9 (Ell 5 (B) ) o 
[0 14 4] 

* >^{iCVDftt*fMt^o &v*-C, * h'JV -x 7 
[0 14 5] 

•CiajS^^*^ 3 1 8 a«^£*l&o 
[0 14 6] 

H 1 6 (i, - OWft&^-O&tftm. t Um. t(Dm&*7jkLfz7°7 7 Xlbh o 
[0 14 7] 

, IfeWfiST (JIMS : K) <0«£^U 1/1 0 0 

LTV^ 0 00*. #5 0*C<7)t ift*tifiJK«±3 2 3 Kf*5^f>, 1/T(i^3 
[0 14 8] 

(A) - (F) i±, ^'J v'J 3>lCWt-5BF 2 ^ K-XiWy- hfi 
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jfi^ag^b^LT^&o B F 2 <7) K-Xili, (A) : 1E1 5« (B) : 
5E14, (C) : 3E14, (D) : 1E14, (E) : 5E1 (F) 

: iEi3t**5 0 (a) - (c) -et±, U&tfmtLx i> , v- vmjL^<o± 

(A) : 0. 0 1 5MO, (B) : 0. 0 3 5MH, (c) : 0. 0 8 2Mnt 
^#^ffi^fi^/J^v^ 0 (D) -eti, v- h*£fjC{I(i*tJ 1 0 0°C (^$4^ 
^^'Jt2. 6 8) Tiftl. OMH, 3 0°C (UtttO^ <J X 3 . 3 3) "Cft 1 
. 3MH fciot^j >9 , £±# ? I9 Oi5Ultt:^oT^^)o (E) -Ct±, v- h 
Jfifttlitfil-J 1 0 0°C (*iO>*'J , C2. 6 8) T-^8. 3Mn, 3 0 °C 
0^*';t*3. 3 3) "C1&2 4Mfl t^otiof), ^±7& s «9 0{iHEjiit3^oT 
v>4o (F) "Cti, v- h«t/Lffit±#5j 1 0 Ot: mm<V J >) X 2 . 6 8) "Cft 
1 6 7 0MQ, 30 °C OHM*© ^ t 'J "C 3 . 3 3) X$) 3 4 7 0 M H <h & o 
0> /&-L^»9<^{5(JII^tC^o-rv^ 0 (D) frh (F) 0^*7 7X1^ 1/T 

ttW-iaSTT&^v^ v- h«fittt{±^:§ < (D 

) . (e) , (f) <omz.mM<om^\±-x^<tt^x^ho ttz, ^sstoy 

B F2^ K — X**$ <b K/hS < tst, #jajs-eo^j7Lfif±7v§ < & 19 
^otiK. T^t O K - 7°i© if f> o ^ ^ ^ < ^ I. ^) t\ ii^S 

[0 14 9] 

#yv'j3 >i{:wt^BF 2 ^) K-xt# 1 e 1 3 ~ 1 e 1 

[0 15 0] 
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Ell 7 it, v- b&ffimoi&Btfy&t K-Xi«^|U:^7 7f*^o 
[0151] 

oTv^o K-Xfi (Jjifc : cm-2) -e£& 0 

[0 15 2] 

?*7 7 (A) li B F 2 ^ 5 0 k e V 'J v 'J 3 >I(; ^ t >SA L 
^*7 7 (B) HP (>;>) ^ 4 0 k e Vt'f J •> 'J 3 t >ftA L/:i^t 

BF 2 , Pv^-ftL<7)i#^-^, K-X*^*iin"t*t«gLii<?5^b5|Sf±/h$ 

[0 1 5 3] 
[0154] 

d^*ijSM-C(±, »l«H#felWR3 0 OtlZ^lls?*]/- h 3 2 2 a ^llt^ 
fcHW^ fiJtflc^fctif T 3 2 2 bZfm-f&li&ZMm-f&o 
[0 15 5] 

HI 8^^H1 9t±, »2 0«i£IfiEI'C**o #«fr*»IHS&^M^i-^X 
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